im  important  issue  of  how  the  superconducting  transition  temperature 

T?  in . disordered  systems  changes  near  the  M-I  transition  where  strong 
localization  (5^.1  ^  1)  is  expected  has  been  studied  in  the  Mo-Ge  system. 

In  the  high  Mo  concentration,  which  is  in  the  weakly  localized  regime, 
decreases  linearly  with  decreasing  Mo  concentration*  from  7.5°K 
(78  at.%  Mo)  at  a  rate  of  ^  0.18°  K/at.%  Mo.<-’In  this  region  the  ratio' 
cf  electron-phonon  coupling  constant  $>  to  the  bare  density  of  states 
-■•^,(0)  is  constant,  which  is  consistent .  with  the  Varma-Dvnes  tight-binding 
•^v-cdei .  Ar.  extrapolation  of  the  linear'  behavior  of  T**  in  this  regime 
yields  the  disappearance  cf  Tn  near  35’  at.%  Mo.'j  Howiver,  measurements 
show  that  T  exists  down  to  lS.5  at.%  Mo.  A  rxm-superconducting  metallic 
phase  is  found  to  c^jist  between  13.. 5  at  lO^^t.%.  Mo  at  which  concentration 
the^insw-lat^ng  phase  occug&.  - - ^ 


Superconductivity  in  very  thin  films  of  niobium  has  been 
investigated.  By  use  of  the  ion  gun  which  has  been  installed  in 
the  evaporator  it  has  been  possible  to  identify  3  separate  mechanisms 
which  contribute  to  the  reduction  in  T n  as  the  film  thickness  is 
decreased,  namely  lifetime  broadening, cproximity  effect  and  localization.') 
Then  upon  elimination  of  the  first  two,  the  effect  of  localization  ' 

in  the  weakly  localized  limit^is  found  to  agree  quantitatively-— 
with  theory  except  for  £  15  £  where  jth£^fe±dr"ryf i  dY~T„  is  less 
than  expected.,  - - - -  “  c 

'-*7  A  small  single  grid  ion  source  has  been  constructed  in  order 
to  promote  the  growth  of  metastable  films  at  low  temperatures.)  A 
'high  flux  of  Nt  at  energies  as  low  as  20  eV  has  been* achieved./  Studies 
indicate  that  the  ion  beam  promotes  the  growth  of  single^  crystal 
A15  compounds  at  lower  temperatures.  Preliminary-etudres  on  the 
growth  of  trar.si tor  metal  nitrides  have-iaeen  initiated. 

T'rogess  has  been  made  on  a  new  ultra  high  vacuum  M.B.E.  evaporator 
being  constructed  at  Stanford  with  funds  from  the  COD  Instrumentation  (j  , 
Program.  A  vendor  has  been  selected  and  a  purchase  order  made  for  the  /L 
design-study  of  the  load-lock/ transfer  arm  and  substrate  configuration.  fl 
This  is  the  most  sensitive  and  critical  part  of  our  unique  concept  / 

of  load-locking  and  transferring  the  complete  substrate  configuration 
I  into  and  out  of  the  evaporation  chamber.  Sputtering  of  molybdenum 
disulfide  onto  the  disassembled  parts  —  balls,  races,  and  retainers 
has  been  chosen  as  the  first  step  in  improving  the  reliability  of  the 
ball  bearings  used  in  the  present  method  of  evaporation  rate  control. 
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The  important  issue  of  how  the  superconducting  transition  temperature 
T  in  disordered  systems  changes  near  the  M-I  transition  where  strong 
Localization  (kpl  1)  is  expected  has  been  studied  in  the  Mo-Ge  system. 

In  the  high  Mo  concentration ,  which  is  in  the  weakly  localized  regime, 

T„  decreases  linearly  with  decreasing  Mo  concentration  from  7.5°K 
(73  at.%  Mo)  at  a  rate  of  n->  0.18°  K/at.%  Mo.  In  this  region  the  ratio 
cf  electron-phonon  coupling  constant  \  to  the  bare  density  of  states 
>:.  (C)  is  constant,  which  is  consistent  with  the  Varma-Dvnes  tight-binding 
;.'.3dei.  An  extrapolation  of  the  linear  behavior  of  T  in  this  regime 
yields  the  disappearance  cf  T  near  35  at.%  Mo.  HowSver,  measurements 
show  that  Tc  exists  down  to  lS.5  at.%  Mo.  A.  r.on-superconducting  metallic 
phase  is  found  to  exist  between  13.5  at  10.4  at.%  Mo  at  which  concentration 
the  insulating  phase  occurs. 
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19.  Abstract  (Cont.) 


Superconductivity  in  very  thin  films  of  niobium  has  been 
investigated.  By  use  of  the  ion  gun  which  has  been  installed  in 
the  evaporator  it  has  been  possible  to  identify  3  separate  mechanisms 
which  contribute  to  the  reduction  in  T  as  the  film  thickness  is 
decreased,  namely  lifetime  broadening , cproximity  effect  and  localization. 
Then  upon  elimination  of  the  first  two,  the  effect  of  localization 
in  the  weakly  localized  limit  is  found  to  agree  quantitatively 
with  theory  except  for  £  15  S  where  the  fall  off  of  T  is  less 
than  expected.  u 

A  small  single  grid  ion  source  has  been  constructed  in  order 
to  promote  the  growth  of  metastable  films  at  low  temperatures.  A 
high  flux  of  N±  at  energies  as  low  as  20  eV  has  been  achieved.  Studies 
indicate  that  the  ion  beam  promotes  the  growth  of  single  crystal 
A15  compounds  at  lower  temperatures.  Preliminary  studies  on  the 
growth  of  transitcr  metal  nitrides  have  been  initiated. 

Progess  has  been  made  on  a  new  ultra  high  vacuum  M.3.E.  evaporator 
being  constructed  at  Stanford  with  funds  from  the  COD  Instrumentation 
Program.  A  vendor  has  been  selected  and  a  purchase  order  made  for  the 
design-study  of  the  load-lock/transfer  arm  and  substrate  configuration. 
This  is  the  most  sensitive  and  critical  part  of  our  unique  concept 
of  load-locking  and  transferring  the  complete  substrate  configuration 
into  and  out  of  the  evaporation  chamber.  Sputtering  of  molybdenum 
disulfide  onto  the  disassembled  parts  —  balls,  races,  and  retainers 
has  been  chosen  as  the  first  step  in  improving  the  reliability  of  the 
ball  bearings  used  in  the  present  method  of  evaporation  rate  control. 
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Member,  Program  Committee  for  meeting  on  "Materials  and 

Mechanisms  cf  Superconductivity"  in  Ames,  Iowa  5/29-31/85 

Scientific  oro^ecos  are  ceinc  carried  out  in  close  collaboration 


R.  M.  White,  Control  Data,  Minneapolis,  MN 


J. 

Boyce,  Xerox  Corp.,  Palo 

Alto, 

CA 

J. 

K. 

Wernick , 

Bell 

Cornmun . 

Res .  , 

Murray 

Hill, 

NJ 

J. 

M. 

Rowell , 

Bell 

Commun. 

Res . , 

Murray 

Hill, 

NJ 

c. 

W. 

Hull, 

Bell 

Cornmun. 

Res . , 

Murray 

Hill, 

NJ 

M.  Hong,  AT&T  Bell  Labs,  Murray  Hill,  NJ 

W.  P.  Lowe,  AT&T  Bell  Labs,  Murray  Hill,  NJ 

R.  Greene,  IBM,  San  Jose,  CA 

J.  Harper,  IBM,  York town  Heights,  NW 

A.  Braginski,  Westinghouse  Research  Ctr. ,  Pittsburgh,  PA 

A.  Green,  Naval  Res.  Lab.,  China  Lake,  CA 
V.  Rehn,  Naval  Res.  Lab.,  China  Lake,  CA 

New  discoveries,  inventions  or  patent  disclosures 


NONE 
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Persons  working  on  contract  during  the  period 
1  October  1984  -  31  March  1985 


Hammond,  Robert  H. 
Heilman,  Frances 
Mael,  David 
Broussard,  Phillip 
Park ,  Sung 
Kent,  Andrew 
Oh ,  Byungdu 


Senior  Research  Associate 
Ph.D.  expected  Summer  1985 
Ph.D.  expected  Summer  1986 
Ph.D.  expected  Summer  1986 
Ph.D.  expected  Summer  1986 
Ph.D.  expected  Summer  1987 
Ph.D.  expected  Summer  1987 
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